“h

Instruction:  Answer question 5 gnly if you answered “yes” to question 1.

5. Did Northern States Power Company distribute electricity to the Schachmers in a manner
that created a nuisance?

answir VeSS
] (Yes or No)

Instruction:  Answer question 6 onlv if you answered “yes” to question 5.

6. Was such puisance a cause of damages to the Schachtmers?

ANSWER: Ne S
/ (Yes or No)

Instruction;  Answer question 7.

7. Were the Schachmers negligent?
ANSWER: == N @@
(Yes or No)
Imstruction:  Answer question 8 only if you answered “yes” to question 7.
3. Was such negligence a cause of damages to the Schachtners?
ANSWER:
(Yes or No)

Instruction:  Answer question 9 gnly if you answered “yes” to any of questions 2, 4, or 6 and
also answered “yes” to question &.

°. Taking all of the negligence which caused damage to be 100%, what percentawe of
negligence do you ambute to:

A. Northern States Power Company ' %

B. John A. Schachtner, Terese M. Schachtmer,
Richard H. Schachtner, and Elaine M. Schachter

%

TOTAL ‘ ' 100%

R.377:2 App.352



Instruction:  Whether or not you answered any of the previous questions, answer the following
questions:

10.  What sum of money, if any, will fairly and reasonably compensate the Schachtneré for:

a. their economic damages due to stray voltage? 3 SZ 50 ) 0 O DO
b. damages for the inconvenience, annoyance and loss of use and enjoyment of their
roperty due to stray voltage?

Dated at Hudson, Wisconsin, this 0 3 day of November, 1999.

Foreperson

Dissents, if any: Question(s)

R.377:3 App-353
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RURRL LINE GROUNDIN
COMSTERUCTTION SFECIFICATIONS
Ublatt maps with lines serving dairy customes s, bolor wing L
numiier of grounds per mile. Faoliow the gprocedures ouilined D@l e

depending on ine cumber &f grounds per miie and the ngasured
level of nediral-to-earih voltage (MNEV).

Ay

Mumber ot groaunds 15 les iafn ¥ opger mrie.

i

H
e

i. Flessure. Lhe MEY witn a'dig:tal valtmeter. fre MY «an bs
measured between the gele ground and an isolated ground
iocated SO feet from the pole using insulated wir=e, or the
MEYV can be measured between the ground rod wirws and the
neutral by cutting the wire between the pole ground and the
neutral. HMeasure the NEY aporuximately svery 1.3 mile.

2. Install additicnal grounds so 9 grounds per mile exist.
install” the grounds 2 minimum of Z feet fraom the pole. Megger
the new grounds. If the resistamnce exceeds 25 ohms, inskall

an additional rod in series.. If the second rod cannct be
ingtalled In series because of rock, install a secend rmd in
parallel located at least 1@ feet %rom the first rod.
3. Measure the KNEV on the existing driwvean grounds. I+ the NEVT
exceseds 1.3 valts, megger the rods amd install 2 second rod
as axplained abaove if the resistance exceeds 2F chas.

Number of rods is 9 or mcre'par mile . .

1. Measure the NEV every 1/3 mile. <Lf Lthe -NEV excesds 1.5
volts, megger the grounds. If the resistance erceeds 295 ohms,
install additional rods as explained in 2 abaove.

Frocedure for areas with neutral isplators.

i. Install 9 additional grounds at 25 chms or less on poles
adjacent to the neutral isolaior. Measure the NEVY before eond
—=atcer instaliing the additicnal groud®s at nezgnbc*Lﬁq farm
transforaer grounds. Locate the grounds at least & feet from
the pole. Install additional rods in =eri=zs if one rod is not
25 ohmz or less. If rods cannot be irnstaiied i sscies
gecavse of rock,; instzll the rods in paralilel located at

least 13 feet apart.

F. 1+ the NEV ircreases ab neighboring farm transformers afber -
ne isolator and additicnel. grounds are Lﬁﬂt?lled, contact

d
distripution sngineering. i

Freparad by T. E. Nigan

R.309 Apn.354
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Installation of an equipotential plane

Cost: Approximately $50-$75 per stall

Company Participation: A grant of 50% of the installed cost not to
exceed $2000. The remaining cost of the installation can be
financed by a company guaranteed loan from a cooperating credit
union or Tending institution upon credit approval.

Advantages: The unit reduces the possibility of an electric pofential
difference between barn equipment and floof by establishing an
equipotential plane between all conducting parts in the barn.

The unit improves the on-farm and off-farm grounding system. -

Installation of neutral isolator

Cost: Approximately $1000 . ‘

Customer Participation: The customer is responsible for 50% of the
installed cost ($300) and NSP pays the expense necessary to
establish proper grounding on the primary neutral unless the cow
contact voltage exceeds 0.5 volts ac rms as recorded during a 24
hour period and is due to the primary NEV as determined by an NSP
employee. If the voltage exceeds this recorded level of 0.5 volts
and is due to the primary neutral voltage, the isolator may be
installed at no cost to the customer. NSP may install other
devices than the neutral isolator to minimize the NEV at no cost
to the customer if the NEV exceeds the Jevel as discussed above.
If the customer is responsible for the $500 charge, this amount
can be financed by a company guaranteed loan from a cooperating
credit union or lending institution upon credit approval.

When the voltage measured at the cow contact points is below 0.5
volts and the customer elects to install the neutral isolator on
2 temporary basis to judge its value, a non-refundable charge of
$200 will be assessed to cover the labor charges. This temporary
installation period is approximately 6 months. If the cudtomer
elects to have the neutral isolator left as a permanent installa-
tion after the six month pericd, the non-refundable temporary
installation charge of $200 will be considered as part payment
and the remaining $300 of the $500 total charge will be
collected. Place the $300 contributicn in a five-year refundable
account and forward a copy of EXhibit #9 (Neutra) Isolator
Agreement} to General Accounting with the Cash Receipt stub.
Whether the isolator is installed originally on a permanent
basis, or originally installed on a temporary basis and then made
permanent, only $300 will remain available for refund for a five-
year period should the farmer decide to have the unit removed.

If a neutral isolator is installed, install for the Customer, at
no charge, a Pacer model SVMI meter. Connect the meter between

cow contact points so the customer can monitor the voltage that

could affect the behavior of the animals. A suggested cow con-

tact point is the water cup to the rear hoof area. The lead to

the rear hoof area should be installed with a lag bolt so the

1

R.320:7 App.3535
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connection does not become disconnected from the movement of the
animal. Instruct the customer on the operation and testing of
the SMV1 meter as shown in Exhibit 13.

Advantages: Eliminates the off-farm stray voltage source.
Disadvantages: The installation of the unit increases the primary NEY
and does not eliminate on-farm sources.-of NEV.

The customer signature is required on the agreement explaining
the neutral isolator (Exhibit 9). Refer to exhibits 10, 11, and
12 for instructions on the sizing and installation of the neutra]
isolator. Complete a neutral isolator Record of Installatien
form as shown in Exhibit 7.

Install additional grounds on the NSP primary neutral to replace
the farmstead grounding. A minimum of 9 additional grounds is
usually required. Measure the primary NEV before and after
installing the neutral isolator and additional grounding.
Contact distribution engineering if the primary NEV is higher
after the neutral isolator and additional grounds are installed.
Install the grounds in accordance with the construction standard
shown in Exhibit 15.

Update Barn Wiring .

Cost: Variable
Customer Participation: The customer is responsible for the entire

cost. NSP guaranteed loans are available from cooperating credit
unions and-Tending institutions upon credit approval,

Combination of Mitigation Devices

Qualified customers-may obtain a grant of 50 percent of the installed
cost of an equipotential plane (EPP) and electronic grounding system
(EGS) not to exceed $2,500. A grant for the EGS and/or EPP will not
be made if a neutral isolator is installed because the isclator pre-
vents the devices from improving the off-farm grounding.

-

R .

Av 2L



o gt 4

Te Groundsd Equipment

Do not cover gound wire
© | chove neutrd. -+

# Bere xiid 2oft down
coppw I FYC madding

No
0

-

Ground

A~

—

Campresdon Conecio

I

Ploce stoples of fop & botlom of ground wire nm and
24" htamedite locatkna,

NOTES

A Gond wre ®d be i contiuous from the ground rod

te the upoar most gromded equbment conection point
the pole. Woulding over the ground wire s required from the
gond Ine to the syxtem neutrd position. _
Connsctlons sholl be made from grond wire o system neotrd
for multigramd systems. Bond o fronsformery, regulatars,
capociiors, mcbondlzars, redesars, aresters, concentric
neultrds end dl equbmant brockets to pde gramd wire.

Conmen neutrd rysiem shcf have ¢ mbkwm of 9 diven
grounds per mbe houding transfomer and other equinenant
goaunds h gccardance with PSC 114.86A% Mecaurs the
redistonce of o gnge diven ground i the resfsimce wcsads

25 chmsa, wsidl g sscond ground rod. Sleck the secomd rod
if possbie. If the rod camot be stacked becouss of rock o
o other Inpanetrable surfoces, hatal the seend rod n
pardia located of least 10 fost fam the frat rod Coonect
the diven gramds with No. 4 bars coooar wie ¥ histdlled
 pordls,

D. Insldl the diven graunds ot lecst § foet from the pde,
Do hot nstd the gound rod In the same hols ¢s the pole
because thls con herscae the redstmes of the diven ground
by gprodmotdy 30 parcanl

E Use ordy compresson bype comeclorn

COMPATIBLE UNITS NEEDED IN THIS ASSEMBLY

Hem  Qfx  Code Ben Broup
1/7 230 Cq:p"dé_/ 1. 1 (Secify)  Poie my o 2
Conrd Rod 2 ! I3 Secendary Reck B .
' , - i 1 GrM4 Ground Red—mnd Nedddng 4 12
{See nole D' )
Mecare the ok v
of the goumd rod
(See nota T )
RURAL UNE GROCHDING
= MSCONSN ONLY # COPPER POLE GROUND INSTALLATION MG NOTE
345KV AND BELOW
¥ORTHERN STATES POWZR COMPANY L MERCAD OVERHEAD CONSTRUCTION STANDARDS
ISTREUTION STARDARDS ARD ENGNEERHC [ B ot s o | =3 ]
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STRAY VOLTAGE ANALYSIS REPORT EX EHBIT 2 T

B Aoty s o

fl =l //'r'\( ; DATE z / = ,CJ-.::
LAST NAME Scy/:aSﬂ/.»f"haf ‘ FIRST NAME /57-» ‘-,-f/
TAXDSTRICT 7504 POLENO. 2584 S A gg;__,_,_
acree L, Z&c‘f’/)é,w,a s . RE TEST Yy &

/ -‘ ~, ‘e .. —~

TEsTvG PRoGRaM L. EERDszE_ SO MILK FRODUCTION /% 2/ %> scc (1,000 IS¢
SO XFMR Y &) EPY & 4WERE Y /'~ PIPELINE @%
FENCER/TRAMNER INSTALLED OK Lo.22 ¥~ N EGS ¥ PULSATION ¥ &
STANCHIONS or TIE STALLS Y & (20 means milking parlor)
Subswﬁoniaf&ézulﬁa of miles from substation_—< Grouads in ficst circuit mile toward substation £ O
Eodoflve ) N Trssfudersze_ 5¢7 xv_13.8  (wimaybtogmd)
Numbcrcfpn'ma_:}'-phas:s / (12,3 Sccmdaxys:rvxc:phas:: / {1ar3)
Primary phase conductor ‘t"é oo Neatral conducter ""é Ccz_,

Was the waterdine bonded previous to testing? Y @® RECORDED

- ' INST. . CONTINOTS SPIE®E
DATERECORDERSET 2 /. 2,93 . '
N-E VOLTS AT XFMR GROUND & /73 RS 15
N-E VOLTS AT BARN NEUTRAL 0.2 R £
CC W/ RESISTOR © 2B, a5 &7
CC W0 RESISTOR O 7w, Rs=R(Vyyy- Vo Var  Rs =2 2C0kms
Size of shumt resistor used for testing  R=&70 ohms -
Voltage at primary xfmr g:ound to ref. ground during maxirmum CC voltage voltage Q v
Valtage at service entrance ground to ref. ground during maximum CC voltzge [
Maximum steady state CC voltage measured with shunt resistor during testing & =9
Are off farm sources causing more than 1ma in the CC area ? Y (¥ ( Ifyes, do secondary valt drop test)
CALCULATED SECONDARY VOLT DROP MEASURED SECONDARY VOLT DROP
TEMPCRARY SOLATOR INSTALLED Y XN DATE OF INSTALLATION R
SERIALNO.___ . -  CAT.NO.
ON FARM OFF FARM
GROUNDING Y N CGROUNDING b4 N -
EPP Y N NEUTRAL CONNEC’HGNS Y N
EGS Y N REBUILD LINES - Y N
ISO XFMR Y N BURY CONDUCTOR Y N
4 WIRE Y X BALANCE PRIMARY Y N
BALANCE 120 Y N OTEER
NEUTCONN Y N '
OTHER
COMMENTS ¢ ] L

/C’ /f’dﬁcz.C/c/ £5 6, 7:'5 4:-7‘; /:2 7 M:.C/; P'Lf- L

Fnel  thet 5 £ L Sp iz
Lot & Lk LTS T ac?‘ 7. CP el

ﬂee&a/; Fo fé’@ £ rown O/q/ (=" C/ e /:"?’L éc/’iﬁf

naec( to e CA_,,M, \_,cﬁ £ c.:f*f"»v;ps )
FILE ORIGINAL IN LCCAL FILES, SEND YELLOWRCORY TO DIST. ENG. revised: 12/29/97,




__STRAY VOLTAGE ANALYSIS REPORT -EXHIBITZ
cm'ﬂc‘:e/‘ é’/‘“{ . DATE * 31[7.7¢E

LAST NAME 5&A@Af-&__e/' msrne He fard

TAX DISTHICT, ‘550(,’_ razyo,_ 2506 B L5
AGREP £ ﬂ luaémn, RETEST @ X '
resave rrocra AN L Emsze 570 MuxrRobucTON/S, scccxwoe}é

IS0 XFEMR. Y (&) 'EFP Y % 4wm£y FFELINE
FENCER/TRADNER INSTALLED OK C  PULSATION Y @
STANCEIONS ac TIESTALLS ' Y (mmsmﬂhngpxdnr)
thmﬁmééaé@@éﬁmﬂn&mwmm :2-3 Grocnds In first cimrmit mile trward substaticn /@
Endofne (F N Tmstwmeri=__ S0 xv /3-8 rmeyinpd
Number of primaryphases__{ (12,003} Secondary scrvice phus=s__/ (Locd)

Newtral mﬁucturzfé Ca

Primary plase condoctor Ty G L

Was the watzrline bonded previods @ ksting? Y ¥ RECORDED
ST, CONTIIHOTS SPIKE
DATERECORDERSET 2R 12721 T8
N-E VOLTS AT XEMR GROTND o3¢ 427 YA
N-E VOLTS AT BARN NEUTRAL 8.4/ i 15>
€C W/RESISTOR Ot %S 072
©C W/ RESISTOR & 2B Re=R(Vyo -Vl Vey Rs=Df cbins
Size of shunt resistor used fur testing R=_4~72 ohms
Veltage at primary xfmr grouad to ref ground during maximum CC velge . 1 5- S
Yoltage ar sexvice entrance ground mr:igruuﬁd dusing maximum CC veltage _/_ 57
b
Maximnm steady state CC voltage measured with shonr resistor during westing 59 5 & 5
Are off farm sources causing more than Imainthe CCarma? Y {If yes, dnmnda:yvaitdmpm}
CALCULATED SECONDARY VOLTDROP MEASURED SECONDARY VOLT DROP )
TEMPORARY ISOLATOR INSTALLED Y X DATIE OF NSTALLATION
' 1
SERIAL NOC. N CAT. NO,
TON FARM OFF FARM
croxome (¢ N . GROUNDING Y
s Y < NEUTRAL CONNECTIONS Y
EGS Y <& REBULD LINES Y
BOXPMR Y & BURY CONDUCTOR Yy &
4 WIRE Y oD BALANCE PRDMARY y (O
BALANCE20 Y ar OTHER
NEUTCONN ¥ N
OTHER

Comﬂgg &J /C‘E‘z;z.cl/ (et C,Zew-e,{
o2 by (L Lbil ‘

FILE ORIGINAL IN LGCAL' FILES, SEND YELLOW COPRY TO DIST. ENG. hasxitexIfoom doe revis=d:15/12/93
53
000583
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STRAY VOLTAGE ANALYSIS REPORT - EXHIBIT 2

arr Deer (o £ wE - 31 197€
LASTNAME Sf,!a,o /-7‘191"  ERSTRAME Hf‘cla.rqf
TAXDSTRICT_Z 9. OF : sasyo, 2566 OB L5 G
Aamﬁlac»{ma—m | RETEST @ X

restvG srocraM I L ERDSZE S | MIXPRODUCTION /000 | SCT (X 1.000) oo
& FFELDE & K
gg POISATION Y

S0 MR y & B Y G&J 4WREY
FENCER/TRADNER INSTALLED OK y & S Y &
STANCHIQS o TESTAILS ¥ () (memesmmilking pier)

Subsutionf g, ot e P50, ot miles Erom sbstaticn 2. 3 Grotends in Bt eircuit mile tyward sobstation (&
Eedofline @@ N Tressrmersoe SO i3 Y myioed

Mumber-of primary phases { {1l «d)
m@mmmm#é'nﬁgz

Was the walzrline bonded previcus to testing? Y RECOEDED

INST. CONTINOUS SPIKE
DATE RECORDERSET  / 22995 ' 19
M.E VOLTS AT XFMR GROUND & 3¢ 2o¥ 21
M.E VOLTS AT BARN NEUTRAL o (&7 223
CC W/ RESISTOR O 1% oC56 O E&57
CC WD RESISTOR O 28w, RemR(V g V¥ Vi R=23 [ s
Size of shunt resistor used for testing r= 420 ctms '
Veltage at primary xfmr ground fo ref, ground during maximum CC valtzge { . i é
Valmge at servics .z_nzmﬁc: ground to refl ground during maximmum CC voltage *_[__ . ‘é__?_ -
Maximum sieady statz CC voltage measured with shrmt resistor cim'ng testin j_’i_ 5 Z ¢
Are off farm sources cansing more than 1ma in the CCarea 2 Y (If yes, da secondary volt drop fest)
CALCULATED SECONDARY VCLT DROF MEASURED SECCNDARY VOLT DRCE )
TEMPAORARY ISOLATOR INSTALLED Y X DATE OF INSTALLATION . l

/ !

SERIAL NO. CAT. MO, - |
ON FARM : OFF FARM
cromowe &€ 0N CRONDING X
EPP Y : - . NEUTHRAL CONNECTIONS Y
EGS ¥ HERUILD LINES Y
ISO XFMR Y - BURY CONDUCTOR Y
4 WIRE Yy & BALANCE PRIMARY Y (t:@
BAIANCEIZ Y &7 OTHER
NEUT CONN Y N
OTHER
COMDLENTS

FILE ORIGINAL IN LOCAL FILES, SEND YELLOW COFPY TQ DIST. ENG. lriexifex2[orm,coc Tovised:03/12/93.
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And what does that mean, based on your experience, if
the primary goes up the secondary goes up?

Well, number one,-it tells us they are interconnected,
bonded, if you will. But also, it gives us reason to
believe that we have to be careful as we get a --

higher levels of voltage on the primary, that it is

~going to affect the secondary and potentially the cow

environment.

By the way, Mr. Bodman, is it uncommon at all to go on
a farm and get low measurements one day and higher
measurements other set of days?

Oh, no, we're looking at a very dynamic system, just
like talking about maintenance on milking system on a
farm. There's maintenance being done at the time on
the utility systems, depending on what loads are
running on a neighbor farm, may have higher reading

today, very low tomorrow, might be better balanced

under a different scenario, varies minute to minute.

But my guestion ié:_ You weren't aware of any other
tests béing done on the Schachtner fafm. I want to
know whether or not you were surprised at all the day
you went out there that had lower measurements?
Actually, I wasn't aWare of thése tests until after I
was done with my testing.

Okay. So in your report, then, that you made on this

R.390:98
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first visit having done half of ths tests -~ I think
you have a copy of this here?

I don't have a copy. I'm sorry.

You have don't have a copy. May I ask the witness?
First of all, taking into account data that was
cellected in 1893, 1985 and 1996, and by undated graphs
which you have now seen -- I think they were from Mr.
Woychik?

Yes.

Okay. Did you come to an cpinion to a reasonable
degree of whether or nct problematic levels of veltage
and its related current were present in the animal
environment during those fests?

Yes.

What 1s that opinion?

On an intermittent basis, there were problematic levels

of voltage present.

The second cpinion or conclusion that you come to is
the .calibration of the recorder used during the August
'93 test would result in detection of voltages which
were actually lower than that was present in the animal
environment. What are you talking about thers, Mr.
Bodman?

On page seven of my report I note that the calibration
of the system is far from ideal specifically one

2 204.00
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channel consistently read below zero on the graphs.
This will result in & depression of apparent voltage
readings of approximately 0.05 to 0.10 volts or
five-hundred tenths to a tenth of volt low because of
the way the system is calibrated. That's what I was
referring to.

Okay. Ckay. '93 those were tests from Northern States
Power Company, '93 test?

Yes.

Based on the.testing that you did, Mr. Bodman, did you
come to an cpinion to a reascnable degree of certainty
as to whether or not before certain improvements had
been made on a distribution line, that is the increase
in voltage and the addition of grounding, as to whether
or not the problematic levels of voltage -- let me
start agéin, your Honor.

Taking into account your experience and training
in the field of stray voltage, Mr. Bodman, and taking
into account your review c¢f the docdmgnts and
particularly N3P's testing, and taking into account the
fact that there was additicnal grounding added,
basically 15 ground rods added tc the west of the
Schachtner farm in 1988 and, in part, 1990 and then in
approximately 1980 there was vcltage upgrade on the

line from 7,200 volts to 13,800 wolts, do you have an

t
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opinion to a reasonable degree of certainty as to
whether or not beﬁore these changes problematic levels
of voltage, that is voltages causing currents in excess
of one milliamp, would have been present in the
Schachtner farm?

Yes.

And what is that opinion?

Based on the data that I had seen, it is more probable
than not that the wvoltages that existed prior to these
upgrades would have been even highe&.

Based on the investigation that you did in September of
1996, Mr. Bodman, were you able to come to a
determination to a reasonable degree of certainty as to
the source of those voltages and problematic currents?
Yes.

What was the source in your opinion?

The predominant source was the primary system, or the
utility system.

Did vou find any grpund currents on the farm at the
time that you were there? |

Nething of any significance.

Now, after this initial testing, then, in 19%¢, Mr.
Bodman, we ended up being invoived in the case and you
then came back in September of 193877

Correct.

R.390:101
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What was the purpcse of coming‘back in 188772

I had learned -- or you had learned and advised me that
an isolation transformer had been installed so that,
effectively, the primary and secondary neutrals had
been separated; and the purpose of the test or the

purpose of the visit was to be able to conduct the set

.of four tests for more compariscons and a more complete

diagnosis.

And were you able to do that at this time?

Yes.

Did yvou conduct all four separate tests here that
yoﬁ've got on Exhibit 7367

Yes.

And based on those four tests, Mr. Bodman, did you come
to any opinicns or conclusions about the scurce of the
problematic voltages on the Schachtner farm?

Yes.

Okay. First of all, let me clarify. In 1957 when you
were there, did you'find any actual voltages on the
farm at.that time that were a problemé

Neo. In fact, in general, the voltages in an animal
envircnment were lower in '97 than they were in '86.
Ckay. So something was gettiné better?

Things were improving, changes in loads or system;

that's correct.

R.390:102
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And the primary system was lower alsc then?

Yes.

Showing you what we marked for identification as
Exhibit 38%A, first of all, what's that?

This 1s four pages of handwritten notes of what I call
-~ are labeled as field report forms. This would be to
simply identify the test setup and then identifying the
different tests. I use a number on the tapes and write

a description of what was happening during each one of

‘those testing conditions so I could go back and

correlate changes in data with what was actually going
on or what I was doing on the farm.
Those were done in your handwriting?
Yes.
And are they fairly and reasonably accurate?
Yes, sir. |
MR. HAMMARBACK: We'd offer Exhibit 389a.
MR. THOM: No objection.
THE COURT: Received.
(By Mr. Hammarback, continuing) Then fou also made a
summary of a test, I believe, from 15977
Yes.
And showing vou what we marked-as 3888, is that one of
the -- a copy of that summary?

Yes. This is a summary of the test that I conducted in

T AN A e
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1997.

MR. HAMMARBACK: 1997. Offer 388B.

MR. THCM: ©No objection.

THE COURT: Received.
(By Mr. Hammarback, continuing) Mr. Bodman, what did
the test show you, first, in terms of the utility power
neutral primary, neutral secondary connected? What did
the test in 18387 reveal to you?
I had approximately three-tenths of a volt on both the
primary and secondary system, secondary neutrals during
most of those tests. |
Did they when they were —-- how did you go about -- now
in 1997, the isolation transformer was in place?
Right.
And how do you go about going across the isolaticn
transformer, in other words, reconnecting the primary
neutral and the secondary neutral for these tests?
Using a piece of conductor wire, if you will, with an
alligator clip on each end and éimply geing across from
fthe secdndary neutrél to the transforﬁer tc the primary
neutral %o the transformer, so basically effectively
connected again. |
Connected back together?
Right.

And so basically, they were the same?

R.390:104
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Yes. Essentially, they are almost identical.

Ckay. And when you disconnected the two, what
happened?

The primary increased by anywhere from about two-tenths
+o four-tenths of a volt and the -- which was up tc 50

percent, up to a hundred percent, little more than a

 hundred percent increase. The secondary system

decreased to roughly one-fourth what it was before.
Which was approximately what?

It is less than a tenth of a volt.

Okay. Less than .1 volts?

Yes, with -= under the separated conditien.

On either of these tests, Mr. Bodman, did you find
anything on the farm that was causing any problematic
levels of voltage?

By -- you mean '86, '97.

Either set?

ﬁof I did not.

And I take it that - we'll talk about it in a minute
-- but I take it, you did look and foﬁnd some wiring
that may not have met code?

That's right.

And could have been a cause of}$tray voltage?

Under scme conditiens, yes.

But the fact of the matter is in the Schachtner case --

R.390:105
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do you have an opinicn as to whether or not anything
you have seen in terms of the recordings or wiring on
rhe farm was, in féct, a cause of stray veoltage, that's
problematic levels of voltage, on the Schachtner farm?
Yes.

And what's that?

Well, although the potential is increased because of
the -- some of the wiring conditions, I have seen no
documentation by my own or anyone else's that, in fact,
+rhose conditions were causing excessive levels of
voltage into to the animal environment.

&nd under normal operations in the isolated condition,
what was the level of voltages in cow contact on the
Schachtner farm when you were there?

Say it again, please.

Tn isolated condition, the farm equipment operating,
what was the levellof voltages that you measured in cow
contact? |

With utility power?

With utility power.

The highest I had was 35 millivolts or 0.05 volts.

So five-thousandths of a volt was caused from on the
farm?

No, I don't agree with that.

Okay.
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I have to go to the generator pﬁwer neutral separated;
and in that case the voltages were 0.03 volts or
roughly 30 millivolts.

Three-hundredths of a volt?

Three-hundredths or thirty-thousandths of a volt,
right.

Okay. And so whatever the wiring was on the farm and
iﬁ the isolated condition it was with normal farm loads
of three~hundredths of one volt in cow contact?

Under my comparison test, yes.

Were you able on the second test to check for current
flow on the secondary neutral with the farm power
utility power off? .

Yes.

And what did you £ind?

On the neutral conductor itself, given the precision of
the recorder, I recorded it zero; but between the
jumper, the primary and secondary, I had two-tenths of
an amp still flowing from the primarf on to the
secondary. —

That's .2 amps?

0.2 amps, ves, technically .21 amps.

If you would now, using the suﬁmary that you have got
to explain, would you explain to the jury how NSP's

distribution line caused the voltages in the Schachtner

R.390:107
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farm to rise when they were connected? Do you have
those tests in front of you there?

What the tests shéw is that we have voltage on the
Schachtner farm due to coff-farm sources from off-farm
lbads, in other words, by the neighbors. We also have
voltage, an increased level of voltage, present on the
farm due to increased voltage on the primary system due
to on-farm loads. In other words, the Schachtner farm
demands more electricity, requires more current flow,
through the system, the voltage goes up, that in turn
is reflected back on the grounded system on the
Schachtner farm.

Based on your experience and training, Mr. Bodman, I'm
going to ask you to assume that in 19 -- let me check
with Mr. Murray. I've got to check the date and see if

it is right. My memory is good but not long. It is my

birthday today anyway.

THE COURT: Are you ;aying age has someﬁhing
to do with memory lpss?

MR. HAMMARBACK: I don't reﬁember.

{Whereupon,‘a brief discussion was held off
the record.}
{(By Mr. Hammarback, continuingi Mr. Bodman, I want you

to assume that Mr. Reininger made a measurement on the

secondary neutral at the service entrance panel in the

R 300-108
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milk house in 1995 and that he measured cne and
cne-half amps with a clamp-on hand meter with the farm
power disconnected at the disconnect. Assuming that to
be true, that he testified to that, and taking into
account the measurements you made, can you come to an
opinicn to a reascnable degree of certainty as to what
level of voltage or current in the cow contact —- let's
do voltage first -- voltage in the cow contact that
level of current would have caused given the
measurements that you made?

Yes.

And what is that opinion?

Given the increased current level that Qas measured in
earlier time, it is more probable than not that the
veltage levels that were present would alsoc have been
higher conceivably by a factor of seven or seven and a
half times. That would be probably an upper maximum.
And so based on the measurements that you made if we
are just talking about a voltage, what legel of voltage
would that be in cow contact? |

Given the voltage‘that I ﬁave meésured in 1956 which
were a little higher, conceivably up to seven-tenths or
eight-tenths of a volt range.

And the sole source of that voltage would have been

what?

R.390:109
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By

I can't answer that.

With the power off at the farm?

Ch, with the powe}-off?

Yes.

Yes, that would have been from the primary system.
NSP's system?

Correct.

And based on your knowledge of the resistance of dairy
animals and taking in account your knowledge of the
electrical system on the farm and the measuremeﬁts that
you have made, do you have an opinion to a reasonable
degree of certainty as to whether or not NSP would have
been causing more than one milliamp of current flow on
the farm at that time, that is 19957

Yes.

What is that opinion?

They would have, in fact, be causing mocre than one
milliamp of current flow, given all the data T have
seen to date.

Now, 1f we go back to -- Mr. Bodman, you have also heen
made aware of certain testing that Northern States
Power Company did on the Schachtner farm?

Yes. ‘

I don't know if you can see this from there. Let's use

this one here. First directing your attention to

TR MmN
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Exhibit 653, date 12/23/85. You can go ahead and stand
right up. If we take a lock at the measurements made
here, first of all, based on the measurements here and
based on the informetion that you have on the farm
wiring, looking at Exhibit 653, do you have an opinion
to a reasonable degree of certainty as to whether or
not Northern States Power Company was causing more than
one milliamp of current flow in cow contact as of 12/29
of 198572

Yes.

What is that opinion?

They were in fact causing a current flow of more than
one milliamp in the cow contact as evidenced by the
data.

And explain how you come to that decision?

Here we have cow contact, with a resistor on a
continuous basis we have €96 millivolts or 0.8%96 wvolts.
And they say the size of the shunt resistor is 470 |
ohms. Then if we divide those out that's a current
flow of 1.48 milliamps. |

Now, there's a statement down here that we're looking
at and it says are off-farm sources causing more than
one milliamp of cow contact hefe? Dc you see that
statement?

Yes,

R.396:111
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And it is circled no.
Yes.
and is that right?”

Not based on their data it is not.

Okay. And just looking at this sheet alone without the

other information that vou have on the isclation and
the generator test, can a person come to that
conclusion one way or the other?

Not that it is all off farm they can't, no because it
is more than one milliamp. But by itself it doesn't
tell us it is all off farm.

What additional testing should have been done at that
point in your opinion?

You need to lcok at the on-farm contribution. The
tests that were done there's nc way of knowing what
portion is off-farm what portion is on-farm.

‘Can you tell us whether or not they would have been
able £D tell if they had just tested an isolated farm
to see if that's what happened? |

That's important first step, ves.

And in a2ll of the infqrmation you saw from Northern
States Power Company up until 1898, did they ever
isolate the farm to find out wﬁat was coming in from
off the farm?

Not to my knowledge, no.

RA390:112
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Okay. Then, in addition, to this particular test
there's another one similar, 12/27/95, and I'm showing
the jury here Exhibit 652. And looking at NSP's own
testing. At all, again -- first of all, do you have an
cpinion as to whether or not there was more than one
miiliamp of current flow at the Schachtners' farm as of
12/27/95?

Yes.

And then there was cne, in fact, one milliamp current
flow in the cow contact. How do you come to that |
conclusiocon?

Once, again, look at the voltage with the resistor
which was 0.56 -- 565 volts or 565 millivolts. We have
a resistor of 470 ohms. Divide those out that's 1.20
milliamps.

Okay. Based on your knowledge and training and based
on the further tests that you tock and all the |
information that vyou reviewed, do you have an opinion
as to whether or not NSP itself was contributing more
than one milliamp to the cow contact érea?

Yes.

What's that opinion?

Indeed it was, based on the tests that I have

-

conducted.

Once again he's got are off-farm sources causing more
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1 than one milliamp in the cow contact area and that's

2 no.

3 A Correct.

4 Q and is that right based on what you know now?

5 A Well, number one, these calculations themselves don't
6 " tell us that; and number two, the test reading is
7 incomplete teo draw that conclusion.

8 | q Let's back up to 1993. Exhibit 651, again, from

9 Northern States Power Company testing 8/2/93. Okay.
i0 At this time, first of all, is this a recording graph
11 that vou looked at that was miscalibrated by a tenth of
i2 a volt?

(:"; 13 | A Yes. It was 1993 data.

14 Q Okay. And 1f we loék, then, at the cow contact with a
15 resistor here, what reading do we have?

16 A 0.45 volts, or 450 millivolits.

17 0 And with spikes te what?

18 A Seven~tenths of a volt, or 700 millivolts.

19 Q And then with that resistor in place, 470 ohms, first

20 of all, based on what you know, Mr. Bedman, and looking
21 at these tests results, do you have an opinion to a
22 _ reasonable degree of certainty as to whether cr not one
23 milliamp of the current was existing in the cow contact
24 area of the Schachtner farm as of August 2Znd, 12937

b 25 A Yes.
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What is that opinion?
Given the miscalculation cf it and the instance that we
use, in this case, .if I increase this voltage by either
five-hundredths or one~tenth of a volt and divide by
470 ohms, it was more than one milliamp.
And based on your testing and taking this into account,
is it more probable than not -- can you tell us whether
it was more probable than not that the majority of that
current was coming from Northern States Power Company?
Yes.
What is that opinion?
Based on my test, now, with everything I've looked at,
ves, the majority of that was coming from the NSP
lines.

MR. HAMMARBACK: Okay. This would be a good
time to break if the Court wants to.

THE COURT: All right. Recess for lunch.

(Whereupon, a lunch recess was taken.)

(In the courtroom, in the presence of the

THE COURT: All right. You are still under

cath. Let's procead.
{(By Mr. Hammarback, continuing} Mr. Bodman, early on
in the study of stray veoltage, particularly in the 70's

and 80's, did people become aware of some problems on

R.390:115
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distribution lines where farms were isclated from stray
voltage and its problems?

MR. THOM: I'm going object to foundation,
your Honor.

THE COURT: Sustained.
(By Mr. Hammarback, continuing) Isclation is one of the
things that's used to alleviate extraneous or stray
voltage from a dairy farm if coming from the power
line?
That is correct. That is one methodology.
and after a while, after some farms had been isclated,
what, 1if any, effects were nqted from the isolatiog of
isolatcrs as relates to the primary distribution line?
What was found -- and again, vyeah, what was found was
as we continually increase the number of farms that are
igsolated, we tend to increase the voltage on the

primary neutral.

Now, we've received records in this case and there's

been some testimony from a Mr. Tom Dalton and you've
seen some of that information?

Yes.

And showing you and the jury Exhibit 649, have you had
a chance to take a lock at that?

Yes.

Now, if we look at Exhibit 601 here, Mr. Bodman, & line

R.390:116
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map, can you locate Mr. Dalton's farm on the top left
corner of that?

Yes. |

And then the Schachtner farm?

Is here in the center.

Yes. And I'm going to ask'you so assume that these two
farms are about eight-tenths of a mile apart?

Okay.

And taking that into account and assuming in 1988 the
grounding was as we see 1t here on Exhibit 601, and
then assuming that the Tom Dalton farm was iscolated on
March 15th of 1988, do you h;ve an opinion tc a
reasonable degree of probablility as to whether or not
such isolation would effect the primary
neutral-to-earth voltages as they arrived at the
Schachtner dairy?

Yes.

Wnat is that cpinion?

We would expect the isolation of the Dalton farm Eo
increase the voltage on the primary néutral that was
present or serving providing electricity to the
Schachtner farm.

Why would it do that?

Well, we've lost some of the grounding; and usually the

grounding, as I saild earlier, the grounding on a farm
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is usually fairly good. It isla low resistance
compared to individual ground rods.

Now, on the test that NSP did, which is Exhibit 649,
does it show what happened to the veltage on the
neutral when that farm was isolated?

Yes.

And could you point that out to the jury, please, as to
what happened when it was isclated?

Well, the neutral—tqmearth voltage of the primary
neutral before installétion -=- isolation was 0.55
volts. When they isolated the primary neutral, voltage
went up to three and a half volts.

Okay. 2And in addition, on cow contact on the Tom
Dalton farm, it was showing what before isolation?

The 0.535 volts.

And after isolation?

0.02 wvolts.

Two-hundredths of a velt?

Yes.

So in that particulér case, based on your experience,
what -- what was coming from NSP in that situation?
Approximately 0.53 volts.

Now, with that isolator installed on March 15th of i988
and with the primary neutral voltage rising to three

and a half volts afterwards, based on your experience,

R.390:118
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what should NSP have done, if anything, te check with
neighboring farms about the effects of that rise in
primary neutral-td;earth voltage?

With a substantial increase it would be prudent to
advise other areas farmers within a mile of the farm
for increased potential of problems.

By the way, 1f we look at voltage and related current
flow on those two charts, the factor that the voltage
increased 6.4, in other words, three and a half is 6.4
times greater than .55, okay. If we go down the line,
then, I want you to assume that there was in force at
that time a policy from NSP which is marked Exhibit
704A. And you've seen this before?

I have.

Ckay. If we go down this, first of all, based on your
experience and training, Mr. Bodman, and taking into
account the knowledge of the measurements that were
made on the Schachtner farm and also on the Dalton
farm, do you have an opinicn to a reasonable degree of
certainty as to whether NSP complied Qith its own
policy as it relates to the isolation of the Tom Daltoen
farm?

Yes.

What is that opinicn?

They did not comply with their own poiicies.

7 26N.1140
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Why not?

Well, they didn't -- first off, they didn't advise any
of the neighboring‘farmers and they did not install
additional grounding at that time as their policy
provided for.

Okay. If we lock down to the very bottom thing, number
two is if the NEV increases at a neighboring farm
transformer after the isolator and additional grounds
are installed, contact distribution engineering. As
far as you know is there any record that after the Tom
Dalton isolaticn anyone contacted Schachtner farm at
all>

Not to my knowledge.

Now, in addition to the isclator being installed, do
you know ¢f anybody measuring the grounds, measuring

the NEV every one-third mile tc find ocut if it exceeded

cne and a half wvolits?

No. The only data I have seen is this particular

installation.

And, in fact, at the transformer on tﬁe Dalton farm, it
was three and a half volts?

That's correct.

Which would have exceeded theif gulideline?

That's correct.

Okay. Mr. Bodman, dc you have an opinion to a

R.390:120
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the sources?

Yes. There had been such a policy in place.

and, 1in fact, have any records ever been provided that
that policy was followed?

Not that I have seen; no, sir.

So if we look at the Tom Dalton farm, which is up here
on Exhibit 749, I'1l direct your attention to Exhibit
6?5, which is a policy, here, of the Northern States
Power, a policy, which identified by Mr. Gunther, and
note the characteristics of the form, here, compared to
Exhibit 649. Does that appear to be the same?

It appears to be identical, yes.

If we follow on to the next page, second page after
that, to Exhibit 4 from 675, what do we see in terms of
the testing that should have been done in 1988 on the
Tom Dalton farm?

Well} all of the voltages are supposed to be measured
with or without a resistor and then with the highest
value recorded. There were normal farm loads on power
to farm turned off.. They went 240—voit loads on, so we
had on the primary neutral, not farm neutral, 120 volt’
loads too. So we maximize current cn the secondary
neutral then we isolate the farm with normal on-farm
loads, separate the primary and secondary neutral.

And then the results of those tests would have been
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different locations of cow contact in 18967

No.

Okay. Anything about this load box test that NSP did
that would make you want fo rethink in any way your
opinions concerning the sources of voltage and
problematic currents on the line affecting Schachtner
farm?

Not what I looked at, of everything I have seen in this
case sc far, no.

What's your understanding of the number of grounds that
existed or should have existed in each mile of line as
of January 1st of 1988 on a rural system in Wisconsin?
Should have been nine.

Okay. 2nd if we look at Exhibit 601, and going to the
west, there, do vou have an opinion to a reasonable
degree of certainty as to whether or not Nerthern
States Poyer Company had adequate grounding to meet the
minimum gode requirements in Wisconsin as of January
l1st of '887

Yes,

What’s that opinicn?

They did not meet code.

And show why not.

Well, we have marked, here, on the Exhibit one mile of

the farm; but I don't know if that includes these spurs
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cr not.

It does.

That includes this:distance and this distance as well.
That is from the main line to the individual grounds.
and therefore, we would have one, two, three, four,
Five -- it looks like five, possibly six -- five or
six. Depends on how it is counted.

Based on voltage readings you saw, Mr. Bodman, was the
grounding adéquate for the service that was provided to
the Dalton and the Schachtner farm?

Neo.

Why do you say that?

Well, we have elevated voltages, over three volts with
Dalton isolated, plus the voltages in the cow
environment on Schachtner farm were higher than
considered acceptable.

Professor Bodman, is it your opinion to a reascnable

‘degree of certainty that the fallure to provide

adequate groﬁnding was a part of their failure to
provide adequate service to the Schachtner farm?

Yes, Lndeed.

And how did that come into play?

Because with a reduced groundiﬁg, the -- in a short
section of line, the resistance of that line is going

to be marginally higher so we're going toc have greater

-
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Q

proportion of the current from the neutral returning to
other pathways including the Schachtner farm.
Do you have an opinion, Mr. Bodman, to a reasonable
degree of certainty as to whether or not NSP's conduct
in failing to check the Schachtner farm when it
isolated the Dalton farm was a reckless disregard of
its cbligations under its policies?
Yes.
What's that opinion?
Indeesd, it was. It was contrary and reckless in my
judgment.
and was that a cause cof damages that the Schachtner
farm sustained?
Yes, sir.
Mr. Bodman, I've had you look at Exhibit 602. I'm
going to put it up back here and sit it here so
everybody can see?
MR. HAMMARBACK: 3Sorry.
MR. THOM: Your Honor, may we approach?
THE COURT; Yes. ’
(Whereupeon, a side-bar discussicn was held
off the record.)
(By Mr. Hammarback, continuingj Mr. Bodman, I would
like to vou step up here for a moment. And first of

2ll, I'd ask you to assume that this is an exhibit that

D 20H.12A4
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thousand dollars, charges that the Schachtners will
look at?

If it goes to $15,000, I would be very, very surprised.
I don't think it is that much.

All right. And that's without having done the

individual work-up on each of these things yourself?

Right.

Okay. On the USDA -- well, strike that. Before we get
that on the inadequate service issue, under the
definition of Exhibit 703 here, and I ask you to listen
to this as it is in evidence: The comﬁission does not
view the dairy farm customers in need of neutral
isclation service because oonff*farm utility
conditions as special needs customers. If the utility
system is causing stray voltage in the cow contact area
greater than 1.0 milliampere and the utility fails Lo
mitigate the stray voltage problem in a manner required
by.this order and the commissions order of August 10th,
1989, the utility is not providing adequate serﬁice to
that customer. Proﬁiding a system that does not cause
stray voltage problems to the customer is to be
considered basic service, not special needs.

Taking into account adeguate service in your mind,
Mr. Bodman, and going from 1989 and 1890, after these

voltage upgrades were made, to the time that the

R.390:254
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isolator was installed at the Schachtner farm, do you
have an opinion, assuming this definition to be the
accurate working one of 703, as to whether or not
Northern States Power Company failed to provide
adequate service?

Yes.

Apd what is that opinion?

They failed to provide adequate service based on the
tests we have seen.

Based on their testing at the Tom Dalton farm and their
reactions to that, do you have an opinion as to whether
or not their failure to provide this adequate service
was reckless? |

Yes.

"What is that opinion?

It was a failure to follow the recommendations and the
requirement of the agency, as Mr. Thom saild, governs
what they were allowed do -- they are allowed to do.
You said that if you don't do the generator test,
there's a portion iﬁ the system that ﬁay not get tested
that can cause a preplem?

Right.

And having locked back over at your data, is there a
potential explanation for the difference in the

currents that you saw?
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Q

MR. HAMMARBACK: Yes, it would be a page in

717.

THE COURT: 717. 3o part of Exhibit 717, and
this is marked 7037

MR. HAMMARBACK: Right.

THE COURT: Ckay. Any objection?

MR. THCM: No.

THE COURT: Received.
(By Mr. Hammarback, continuing) Mr. Woychik, from an
electrical point of view, I'd like to publish to the
jury the Commission's order here which says as follows
-— so would you read it to them please and read it loud
so they can hear it?
The Commission deoes ncot view the dairy farm customers
in need of neutral isolation service because of
off-farm utility conditions as "special needs”
customers. If the utility system is causing stray

voltage in the cow contact area greater than 1.0

"milliamp and the utility fails to mitigate the stray

voltage problem in a2 manner required by this order and
the Commission's order of August 10th, 1988, the
utility is not providing adequate service to that
customer. Providing a system that does not cause stray
voltage problems to the customer is to be considered

basic service, not special needs.

R 3IR7:146

Ann.392



167

31 o) And then on the bottom of that there's an amendatory

2 paiagraph. And why don't you just read that to the

3 jury, too?

4 A and was intended tc be grounded upon and is grounded

5 upon utilities first being nctified, or discovering,

6 that a potential stray voltage problem exists and

7 having a reasonable opportunity to investigate the

8 métter and to correct any stray voltage problem caused
9 by the utility system in a manner required by the

10 orders..

il Q Okay. Now, if we take that and apply it to this case,

12 we need to db a couple of things because we have been
i3 talking about veltage, right?

14 A Yes.

15 o) And what is a milliamp_here?

16 A A milliamp is one-thousandth of an amp.

i7 0] So .00l amps?

18 A Yes.

19 Q And milliamp is abbreviated mA?

20 A Yes.

21 Q Equals 0.001 amps, right, or one one-thousandth of an
22 amp? |

23 A Yes.

24 Q 2nd to put this in some kind of perspective, if we have

25 like a ground fault circuit interrupter in the bathroom

D QT ALT Ann.393
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Yes, they are exceeding thelir recommendations of this
article.
(By Mr. Hammarback, continuing} Okay. Do you know if
NSP -- or have you been made aware of any changes that
NSP did or monitcring of the Schachtner farm between
1993 in August when those tesﬁs were made and when you
wére out there in January of 193867
I am not aware of changes.

MR. HAMMARBACK: Exhibit 653 we would cffer,
your Honor, test summary from 12/28/95.

THE COURT: Any objection?

MR. THCM: ©No objection.

THE COURT£ Received.
(By Mr. Hammarback, continuing) Mr. Woychik, looking at
Exhibit 653, cow contact area on the Woychik farm,
470-chm resistor in place, voltage level of .696, at
that timg can you tell us whether or not they were over
the level of concern as previously described?
Yes. Schachtner farm?
I'm sorry.
Not Wovychik.
I_apologize. They were over the level of concern?
Sure.
Based on the definition I gave, were they providing
adequate service?

e
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No.
Day earlier --

MR. HAMMARBACK: Exhibit 652 cffered.

MR. THCM: No objection.

THE COURT: Received.
{(By Mr. Hammarback, continuing) Cow contact with the
:gsistor, .565 wvolts, 470-ohm resistor, is that over a
milliamp?
Yes.
Were they providing adequate service?
No.
Okay. Now, 1f you look at the higher voltages, the
spikes, some of those go up to a volt and a half?
That's correct.
And in terms of the milliamps, then, that are provided
by a 470-ohm resistor, that would be --
Three mill --
Be about three milliamps?

Yes.

Your test that you fook in January of~1996, about a
month after this, alsq showed voltages in cow contact,
referring back to Exhibit 667 here, in excess of half a
volt?

Yes.

And did that have a 470-ohm resistor in place?

o Ie7T.171R
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Yes.

Did that also exceed the level of concern we've Talked

-

about?

Yes, it did.
Was NSP providing adequate service at the --

Not at this level, no.

You did your load box testing, Mr. Woychik, in
February, we believe, of 183%6. And your load box test
with just NSP's contribution on there based on your
testing, did that exceed cne milliamp of cow contact?
Yes, it did.

And did NSP provide adequate service to the Schachtner
farm at that time?

No. That day, no.

Now, when vou were there and did your load box test,
Mr. Luehman had seen those results that you had. You
showed them to him, didn't you?

Yes. Yes.

And your conclusion, after showing him those tests and
the voltages that you got, was that hé was golng to do
what about it?

Mr. Luehman ~- I understand now we're getting the names
correctly, but I believe it waé Dennis Luehman, Loomis,
Tuehman, we didn't go through the tape itself, but he

was there, and the digital readings were avallable to

27170
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him, and he did monitor that.

Now, the earlier Public Service Commission orders that
we had I think were in effect until -- where's our
latest —-- the newest versicn 1157

That's not it.

That's it on July. On July 17th, 1996, 1f you assume
that NSP at that point can't contribute more than a
milliamp to cow contact, taking that into consideration
and séying that's the limitation, did the testing that
you did in February exceed the new Commission order
even as of July of 19967 |

Yes, it would have.

Okay. And under the new Comﬁission order, would NSP
have been providing adequate service to the Schachtner
farm?

No.

vou're familiar with Professor Gerald Bodman?

Tes.

Do you find him authoritative in the field of stray
voltage?

Yes.

MR. HAMMARBACK: Your Honor, we have 715
previously noticed as a learned treatise to the
defendant's comments of the Minnesota Department of

public Service on stray voltage rule making.

Ty O _1ON
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MR. HAMMARBACK: Objection. Foundation.

THE COURT: Overruled. Can you answer that?

THE WITNESS: I don't understand the
question. |
(By Mr. Thom, continuing) Unless we determine and do a
load box and determine what is coming from the utility
system, there's nc basis to determine whether or not
there's inadequate service as defined by the PSC

orders, correct?

You're asking me to answer something I wasn't involved

in, and I den't know the cilrcumstances of this itest. I

only see the results.

What test are we talking about now?

The test in, I believe, 1995. |

Well, there were three of them there. All I'm trying
fo -- I'm trying to find out, Mr. Woychik, was what was
the basis for your saying NSF provided inadeguate
service with respect to 651, 652 and 653 where ﬁhere
was' no determination as to what amount of the cow
contact recorded there was N3P contribution?

Okay. Now I follow the gquestions because in 1996 when
I ran the load bank test, I found there was no
contribution by farm; thereforé, my answer was based on
my findings of 1896 when I answered the question

pertaining to this. The circumstances on the farm

D 207.71N1
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previous to that were somewhat ldentical.
So you're not saying that 651, 652 and 633 show any --
anything that was «~- that can be argued as being

inadequate service?

Oh, it is over one volt, ves. And you have to find out

where it's coming from.

‘What's cver one volt?

I mean, it is over the half volt.

That's correct. And until we find out what's coming
from the utility, we can make no determination,
correct, as to inadequate or adequate service?

Well, you definitely want to find out what the

contribution is.

I understand that, and you can't tell that from those

documents, can you?

No, I'm assuming, as I stated earlier,rthe situation
was the same as when I was there in '96._ Based on
that, my answer 1is yes.

QOkay. And other peqple checked -- tested both before.
and after you and didn't find what yoﬁ found in
February, correct, with your load box?

I'm not aware of that.

And that happens to be the loaa box where we don't have
a single piece of information from, correct, that test?

Oh, that test, vyes.

™ 2Q7.70D
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Back when the Dalton farm was isolated, Mr. Luehman,
looking back on®that in retrospect, do you think NSp
should have checked the Schachtner farm at the same
tiﬁe that the Dalton farm was isolated?

Considering the grounding that went in befoﬁe
isolation and the distance between the farms, and I
don't know what was known then, but what I know now, I
don't think it was necessary.

Don't think they had to do that?

No.

At the Dalton farm, the only thing we really know is
number one, the NSP crew that did it didn't follew the
NSP procedure to do a line profile, did they?

I don't think it called for a line profile.

If we look at Exhibit 704-A under procedure for areas
with neutral isolators, what it says is install nine
additional grounds at 25 ohms or less on poles

adjacent to the neutral isclator. Measure the NEV

'pefore and after installing the additional grounds at

neighboring farm transformer grounds. Locate the
grounds at least five feet from the pole, right?

Yes.

and so if they were measuring the NEV, were they
measuring it on the peoles or not?

Only at neighboring farms. A profile in my

™ ANN_ AN __A.DDJ-H)O
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BY ME.

definition, Mr. Hammarback, is you measure every pole.
We go back up to the first thing. Now, first of all,
the number of grounds back when they got there was
less than nine per wmile, right?
Yes. |
So this first paragraph wcﬁld apply?
Well, I -- these two --
First paragraph apply?
Maybe not in this situation. I believe you're
bringing in a redundancy. Either this is followed,
but if an isolator is involved, this is followed.
The procedure, as I understand it and according to the
Dalton notes, is back in '88 on the first visit they
went in, took some measurements, found that the
voltage was over half a volt in cow contact?

MR. THOM: Object to the form of the
question, Your Honor.

THE COURT: Overruled.
HAMMARBACK :
And at that time, then, what they tried to do is
actually, they tried to add some groundiné?
Yes.
And the note is that the grqunding didn't seem to
help?

Yes.

30
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MR. HAMMARBACK: Yes, sir. Call Mr. Bob
Reininger.
THE CQURT: OQCkay.
ROBERT REININGER
being first duly sworn upon ocath to testify to
the truth, the whole truth and nothing but the
truth, testified as follows:
DIRECT EXAMINATION

BY MR. HAMMARBACK:

- Would you state your name for the racord, please, sir?

Robert Reininger.

and where are you from?

Rice Lake, Wisconsin.

And your occupation?

HPI rep for Associated Milkers -- Milk Producers
Incorporated.

vou were here during Mr. Beonte's testimony?

Yes, I was.

2nd, basically, what deces an HPI specialist do?
Basically, what he does, he goes out, and he checks all
of the egquipment. He does an alr flow reading on the
vacuum pump to make sure that the proper air flow is
there to accommodate the units and the milking
equipment pulsation. And he wants to make sure that

the cows are comfortable through the milking process.

R.387:259
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really malfunction in crder to cause a problem.

¢ So you tested the pulsators, right?

A Yes.

Q Were they working ockay?

A I believe they were, yes.

Q So this was kind of a precautionary measure you made?

A It was kind of a -- it was kind of & recommendation to
look for -- for a lower cell count, too, we felt that
could maybe be an irritation problem on the count.

Q All right. What else did you do when you were there?

A Nothing, really. Pulsators, that was about the only
suggestion I made here on that day.

] Now, on Exhibit 220B, what date does that relate to?

A 220872

Q Yes.

A That was an evaluation of the milking system.

Q When was that?

A That was on July 13th, 19356.

0 Now, is -- did you do any other measurements or tests
on the farm on Exhibit 2zZ0B?

A Yes, I believe I did. I did do a check on the neutral.

0 What neutral might that be?

A That was on the main entrance panel.

0 Now, we got a couple of photographs of that here
scmewhere. Let's sees, exhibit -- you have a black and

R.387:274
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white copy here of that picture. There you go. So
you've got Exhibit 227, here, in evidence, and that's =a
black and white, small kind of version of this one,
which is Exhibit 714, right?

Yes.

So let's use 714. Did you make a measursment, then, of
the neutral in tThis service entrance panel that's
Exhibit 7147

Right, I clamped right on that neutral.

When you say you clamped on 1t, how do you that?

With a Fluke meter.

Now, we've heard tThat Fluke meter name a couple times,
what is that?

That's a digital readout meter that measures voltage,
ohms, milliamps, it is --

It is a brand name, right?

It is & brand, right, ves.

So a type of electrical digital meter?

?hét's correct. And I use it on checking pulsation.on
pulsation stall clocks, electric pulsators. I check it
and read the ohms on electric pulsation for the -- I
use that meter for a lot of things.

Qkay. And one of them is checking the neutral current?

Well, Schachtners asked me to check it, and did I check

it.

R.387:275
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Now, how did you go abouf checking 1t?
Well, first of all, we clamped on there. We wanted to
check it, see how many amps we had on the neutral., I
talked to Wisconsin Public Service Commission, Dan
Dasho, at the time at a meeting we had over by --

MR, THOM: Object. Hearsay, your Honor.

MR. HAMMARRACK: It does go for the truth of
the matter certified, your Honor, for the reason he did
it.

THE COURT: Wailt a minute. He talked to him,
but what this fellow says 1s hearsay.

MR. HAMMARRACK: Let me ask it fto you this
way.
{By Mr. Hammarback, continuing) As a result of your
conversation with Mr. Dasho, did you make specific
measuremenis?
He told me --
No, not what he teold you. What did you de in response
fo what he sald?
I checked the amperage on the neutral to see 1 1T was
within the parameters that he had stated.

MR. THOM: I'm going to object, your Honor,
hearsay.

THE COURT: I'll allow that, but be careful

not to say what this fellow said.

R.387:276
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MR. HAMMARBACK: Only six mecre minutes,
We'll make it, okay?
(By Mr. Hammarback, continuing) It is a legal rule we
have you have to testify from what you say yourself,
not from what somecne else said.
Ch, okay.
Okay. So, anyway, there's a range that you use?
Right.
Let me ask 1t to you that way. What's the range?
The range -- I checked to see how well the 110 circuits
are balanced on the neutral.
Okay.
And then I had one of the Schachtner guys go out and
pull the whole top down, and we shut the farm
completely off.
First let me ask you this. There's two things. 3o the
balance on 100's that's what you're checking Zor,
on-farm imbalance, right?
Wéll, anything over five amps of the neutral 1is
excessive.
Okay. And did you find any on-farm imbalance?
Not that much.
Okay. And so, then, the next tesﬁ that you made was
you had one of the Schachtners go out and pull down the

pole disconnect at the main pole?

R.387:277
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Yes, and I had one and a2 half amps on that neutral.
With the whole farm shut off?

With the whole farm shut off, and that was teo much.
And why do you say that was too much?

Well, I like tc see the meter at zero.

Now, when the farm is shut off like that right at the
meter pole, based on your knowledge of electricity and
working with milking equipment, where's the only place
that current can be coming from?

It would have to be coming from feeding 1f from the
utility side.

You've been on the Schachtner farm about how many times
over the years, would you say?

Well, several.

Okay. And you were there, you're familiar with the
fact that there's an isolation transformer out there
now?

Yes.

And asking you to assume that that went in on April
17th of 1997, can you tell me whether you noticed any
substantial changes in the overall housing when you
were out there?

Not that much, no.

Okay. Nothing significant. Did you notice -- do you

know anything about dairy nutrition?

R.387:278
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T don't get into nutrition, no.

Okay. We'll skip that with you. Milking equipment,
let's talk about that. AL the times that you've gone
up there, and in the exhibits you talked about milking
equipment; in your view, how would you rate it on a
scale of one to ten?

From one to ten?

Yeah, ten being the best?

I'd rate it a nine.

Okay. And why do you give it that rating?

Well, there's always chances of updating equipment and
making it -- you know, going with the state of the art,
but do you really need state of the art? No. You can
milk with adeguate milking equipment.

And was there ever a time when you felt that the
milking egquipment was inadequate on the Schachtner
farm?

No, I &idn't.

Did you ever see a time where you thought the milking
equipment was causing a problem with the production?
Well, like I stated on here, there was a few things we
tried to change, but it didn't seem to help that much.
Okay. The overall farm management, at least in terms
of the operation and the milking parlor and the cows,

were you able to make observations of that on the farm?

R.387:279
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Yes.

And -- and how would you characterize their overall
management out there?

I would say it was, on a scale from one to ten, I would
say probably an eight, nine.

Okay. And if we go down and talk about -- you didn't
get into any disease problems out there?

I don't get into that. I feel they have their
veterinarian for that.

Okay. And genetics, you didn't deal with any of that?
I don't deal with that either.

and the only thing you observed as related to stray
voltage, then, was you noticed the current on the
neutral with the farm shut of?

That 1s correct.

And have you made that test on other locations, Mr.
Reininger?

Yes, I have.

Can you tell me whether or not that measurement you
made was normal cor abnormal?

That was abnormal.

Okay. Have you ever seen, actually, current on the
neutral, with all of the farm shut, off that high
before?

No.

R.387:280
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And one and a half amps would be 1500 milliamps, right?
That's correct, vyes.

MR, HAMMARBACK: That's all I have.

THE CQURT: <Cross. I should maybe ask vyou.
I don't know how long you are golng to go. Relatively
short? Anvbody have a problem staying cover a few
minutes?

MR. THOM: It will be more than few minutes,
unfortunately, Judge. ©Not long, long; more than few
minutes.

"THE COQURT: I guess -- so the range is five
minutes to two hours, or what?

MR. THOM: No, no, no. Ealf hour, maybe.

THE COURT: Well, approach the bench.

(Whereupon, a brief discussion was held off
the record.)

THE COURT: Probably better wailt until
tomorrow.. Can we shoot for, like, 8:457

MR. HAMMARBACK: Sure.

THE COURT: Is that ckay?

(Whereupon, a brief discussion was held off
the record.)

THE COURT: 8:45, 8:45. Maybe we can limit
noon hour or something. Okay.

MR. HAMMARBACK: Your Honor, I would like to

R.398:281
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